Expression of basolateral organic anion and cation transporters in experimental cadmium nephrotoxicity in rat kidney.
Cadmium (Cd)-intoxicated experimental animals exhibit impaired renal secretion of organic anions (OA) and cations (OC), indicating their transporters (Oats and Octs) in the proximal tubule (PT) basolateral membrane as possible targets of Cd. To correlate transport data from the literature with the expression of relevant transporters, we performed immunochemical and RT-PCR studies of renal Oats and Octs in the subchronic (treatment with CdCl2; 2 mg Cd/kg b.m./day, for 2 weeks) and acute (treatment with Cd-metallothionein (CdMT); 0.4 mg Cd/kg b.m., 6 or 12 h before killing) models of Cd nephrotoxicity. In the subchronic model, PT exhibited a minor loss of basolateral invaginations and overall unchanged expression of Na(+)/K(+)-ATPase and GAPDH proteins and mRNAs, while the expression of Oat and Oct proteins and their mRNAs was strongly downregulated. In the acute model, a time-related redistribution of basolateral transporters to the intracellular vesicular compartment was a major finding. However, 6 h following CdMT treatment, the total abundance of Oat and Oct proteins in the renal tissue remained unchanged, the expression of mRNAs decreased only for Oats, while a limited Oat1 and Na(+)/K(+)-ATPase immunoreactivity in the PT apical membrane indicated loss of cell polarity. As tested in rats treated with colchicine, the observed loss/redistribution of basolateral transporters in both models may be independent on microtubules. Therefore, the diminished renal secretion of OA and OC via PT in Cd nephrotoxicity may result from (a) limited loss of secretory surface (basolateral invaginations), (b) selective loss of Oats and Octs, and